To identify variation of specific activities from the mean frequency within each set, we evaluated the profiles in terms of activities for which group averages fell outside of the confidence interval of the pooled profile. We compensated for multiple testing of activities within each set by establishing an alpha rate of 0.01 generating a 99% confidence interval.
Second, a case-wise hierarchical cluster analysis using Ward's Although highly comparable patterns of responses were found between CAB and RS overall, the range of frequency ratings from CAB and RS (data not shown) suggested that there may be substantial variation among individual sites.
As such, we sought to determine if there were subgroups of sites. Using individual sites' summed total frequency ratings for the community involvement, relevance of research, and communication and collaboration activities, from both CAB and RS responses, a hierarchical cluster analysis produced three groups. Figure 4 shows the plot of average CAB and RS
Figure 1. Community Involvement Activities
Note. Marginal mean frequency ratings, by CAB and RS. Dotted lines represent the pooled mean ratings for all activities in the set. 
Mission-related and operational Challenge Assessment
CABs and RS also provided information indicating which activities, or aspects of community-researcher interactions, posed significant challenges. Challenges were categorized in the survey, as either mission-or operational-related, with respondents selecting all that applied from a checklist. Among the three site groupings identified in the cluster analysis, there were no differences in the overall mean number of mission-related challenges by group as reported by either CAB or RS. However, the presence of two particular challenges, when indicated by both CABs and RS as significant, was associated with a specific group. CAB member recruitment and partici pa tion and Effective communication between CAB and broader community were indicated as challenges more often by the low group than by either the high or mixed groups. There were no differences in the
Figure 2. Relevance of Research Activities
Note. Marginal mean frequency ratings, by CAB and RS. Dotted lines represent the pooled mean ratings for all activities in the set. Rating scale: 1 (never) to 7 (always). CAB, community advisory boards; RS, research staff.
overall mean number of operational-related challenges by group, as reported by either CAB or RS, and none of the operationalrelated challenges was associated with any of the groups.
CAB needs Assessment, Budget Awareness, and resource Prioritization
We also gathered information regarding (a) the frequency and means by which CAB support needs are assessed Our most salient finding was that, overall, CABs and RS had a high degree of concurrence about the frequency with which a diverse array of activities took place at their sites (Figures 1-3 ). This agreement was robust, observed in all three activity categories, and across a broad range of frequency ratings, and was not related to whether an activity was CAB or RS specific. We presumed that observed congruence is indicative of a common view of the extent to which the recommended best practices to community engagement manifest at research sites. We surmise that our results signify, for most CABs and RS, a good awareness of the engagement activities at their sites.
Despite strong overall CAB-RS agreement, cluster analysis revealed a subset of sites (28%) and RS receiving the lowest frequency ratings, it may be that sites lack expertise or resources to support such work, that they happen at much longer intervals, or they are of a lower priority. Collaborative, participatory data analysis of these findings, and future studies shall seek to extend these results and aim to identify activities that should be given priority for community engagement.
There are limitations to our approach and results. For instance, the use of a self-administered survey, the research partners' objectivity, the collection of a single, consensus-type response from each site, and the assessment of the perceived frequency with which activities 'usually' occur at sites, 7, 8 constrained our ability to fully understand the complexity of community engagement. At this early juncture, it would be premature to generalize our findings to all sites. Though the subset of sites selected for analysis appears similar in several respects to the overall set of responding sites, slightly greater than a third of sites did not return a survey. CABs are joined in a well-established, long-term partnership framework, operate in similar contexts, and follow a shared set of community-authored best practice guidelines. 4 As such, we believe that their comparison is reasonable.
Many have pointed to the challenges of evaluating the effectiveness of community engagement in health research including the complexities of defining community and specifying what is meant by effectiveness. 10, 13, 20, [22] [23] [24] [25] [26] The National Institutes of Health Clinical and Translational Science Awards have outlined fundamental principles and guidelines. 27 Our approach is distinct in that it used a collaborative, participatory process as the basis for conceptualizing not only the survey described here, but a larger, integrated evaluation framework that identified several categories of success factors, outputs, and measures for evaluating the NIAID HIV/AIDS clinical trials networks. 1 We also utilized a systems thinking perspective 28, 29 in the way that we integrated different success factors (e.g., scientific agenda setting, relevance of research to communities, communication and collaboration) with the evaluation of the community engagement. Rather than looking at community engagement in isolation as a "stand-alone" activity, we seek to study and understand it in the context of other key success factors so we NIAID HIV/AIDS Clinical Trials Sites can learn how they interrelate. To date, we are unaware of any comparable efforts to assess community engagement in the context of such a large, complex research initiative.
In our context, community engagement is represented in the form of CAB-RS partnerships, with effectiveness seen primarily in terms of the beneficial impact on the research.
Green and Mercer 15 have indicated that, in such partnerships, the benefits to research are usually in the form of improved applicability and usability in the settings in which the studies take place. Our study gathered quantifiable data about three sets of activities that relate closely to these benefits. However, because these activities are processes and not outcomes, they do not measure the effectiveness of CAB-RS partnerships on the research, but with further study, may be shown to be useful indicators.
We plan to explore other means of assessing the impact of community engagement in our research. Presuming that effective community-researcher partnerships result in studies with greater relevance and fit to local communities, we plan to investigate trial parameters (e.g., screening, enrollment, and retention rates, meeting demographic targets, etc.), which may be indicators of quality engagement (if other influences are accounted for). Systematic case studies of select protocols, especially if integrated with process modeling, could provide a detailed picture of how CABs and RS engage in protocol selection and implementation, and point toward better or additional measures. We also seek collaboration with experts in theory-based approaches, 30 especially if these can be adapted to address ways in which partnerships influence research.
Because most research does not get translated into health improve ments, [31] [32] [33] [34] [35] researchers and funders are increasingly accountable for demonstrating impact 36, 37 and assessing "payback." 38 Community partnerships can play a vital role in knowledge dissemination for policymaking and implementation. 39, 40 These and subsequent efforts to improve evaluation will be a key component in the effectiveness of these partnerships.
